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^S^R^l % ^lS^ {LIQUID CRYSTAL DISPLAY AND METHOD FOR 

MANUFACTURING THEREOF} 

5L 2^r 51 H ojj^ SAlB] ]^^ cj-^^ojcf . 

£ 3£- £ 2^1 £A]^ ofl^^^o. ^cfl^o} u|b|-^ 

£ 4^ £ 3^1 SLAlsl o^eflol 7]^ M-e}-^ ^5lo)c}-. 

5L 5. 4^1 c^eflol 7]^ z\ ^ ^ % ^7} 3}5.JEo]t}. 

£ 6a £ 6d^ £ 3*11 <>|3M 7l^ q-Bj-^fl -^^-£1"^ 

£8^51 7<H1 o^eflol ufEf^ ^^£0]^. 

£ 9^r £ 8°H «U> ^^-o] ^t)]^ Aj-Efll- i4e}u£ ^^^o]cf . 

£ 10^ £ 8^1 5.*)%. o]z])o) 2)-^ *J #*]«-o] ^-7} ^^.£ol 

51 ll£- ^3 ^13 ^AHloi] n)-s ofl^^Al^]^ ^ cfo]o^^^ol4. 

£ 12^ £ liofl oJj^^Alu]]^^- l^Efufl ^^olcf. 

£ 13^ £ 12^1 51*1^ on^^Alsfl^^. ^-cfl^H ^r^S^l^. 
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£. 14^f £ 13*11 <H3H 7)%^r ^$mo_3. i+E|-Vfi ^^m. 

£ 15^ £ 14*fl o^o] 7)^ z|- ^ ^ <y-^ ^-"M ^-7> 

£ 17£ £ 16*l| <>|3H ^-313 o_S v+Ej-vfl sg^Holrf. 

£ 18£- £ 17*l| 3E*1€ <^3H 71^;^ 4 ^ ^-7} S)S.5.°]t)- 

5. 19fe £ ^3 *fl5 ^Aloflofl 4f dJ^aAl^l^ ^^l^o.S. M-B^^i 

100 : ^|eflo] 7l^r 350 : ^ -M 

400, 430, 450, 470 : *n ^ sfl ^ 700, 900 : 

DL : cflo]B| 5}*] GL : TlMH ej.o] 

LSP : ^ PSP1, PSP2 : ^ 

ISP : ^^|^d #^1^ SL : ^ 

Tl : XI 1 TFT T2 : *H2 TFT 

T3 : XI 3 TFT TE : ^ 



59-5 



1020030012768 #^ 2003/3/19 

RE : «U> ^ Wl : 

W2 : 7fl^p-%> 

<32> ^^0 S E-^Sfl^ Aj- 7 j SH^l^l^ Sj-^^Hl M-Bj-vfl ^ A] T^-g-^- A}^ 

^ SE^r #^15. ^ SiS^f, sH^l^l^ ^ Aj-^oH ^V)5)o] ^7) £ ^ #^1 

>H *H*Rr ^^^IIS ^aAl^l7> ^-g^t}. Ei^]3fl^ S)-Aj- 

<33> lr<H ^-7} E^^*- A]-g.£)j7 o) o.^ _ Aj- 7 ] E-] ^ 3fl ^ 

<34> Aj- 7 ] E^sfl^ 7]^:, Aj-7] ^1 7l^rO.^Ei ^2] ^ o] 23 ^ ^2 7 ) 

^7l *fll ^ A}2 7)&o] A^ V}^&±= &°\} AA ^^TT A\ 31 A]2 ^ 
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<35> A o V 7 l H]*}^ ofl^^l^^ # 7 ) ^S.^M^ #7] &\x]tiH^<i) A}o]6\] 



<36> ^SV, A o V 7 ] E ^ l5fl ^o} uH«- ofl zp-u)^ ^ X ^ ^ 2 J=L^ ^! ^ ^2 7]^ 

<39> *1]1 ^*>7l ^tl" °a 4-E- 

"a" SAl*>7l ^^1^, # ^1^-, ^#^f, ^ 5£^*>4. 

<40> Aj- 7 j # ^71 ^X^M^ SA]^jO S «. E ^ ^l^Sl^ ^1 -§-#1^ # 
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<4i> SEtb, afll -^3* ^^-71 ^ cf€- ^^^1 4€- ^£Al#*lfe, 

<42> # 7 ] oj-^ # 7 J ^^l^ 1 ^ ^o.^ 7Hfl*]^r -g-^-^H , ^ V 

7] °h V ^H $1*1 3Hr ^llf #7l ^1 

^1 -§-^H ^7] 7 n V7|«.^El #7l o>^zi Ajif gl^l"^ ^*lli ^^r*!- 
4. ^"71 #7l 7$6\ AlJll- # 7 1 5=-#«- S ^^JI, #7l =-#^5.^ #71 

^lH ^^^-0> # 7 ] ofl^^j^o} ZjL^jO. ^O^tf. 

<43> £E*}-, ^ 2 J=-*}.§- ^#§>7l 3R> ^^^l^lSl ^1^^^, ^1 71^: 

#ofl <3#-g- SA]*>7l ^ Sj-^Jf ^ ^^aAlnfl^o] - E ^]^ j=L«.cq <^ 1# 

^l^Jl, 31*1 *<m» #^^>7l <|#*H <H3H 7l^t *na# 

^-S", ^7} c^eflol 71^ #7l ^5]^El7l^ ^^-JL, #7l o]z]]o] 7 ]^4 #7l ^ 

<44> o]E^ °-«^£A]#^ ^ Ojo] *H^« 0 T-ttH Dq-S.ig, #71 ^^S^l^^ofl^ ^Al^O. 

S-^] A^-^^r #°\] -§-^>^ #71 ^-o] fl*l ^if oj-^^zi #S« # 

^^>7l ^tt -8-71.3- #*l-¥-7> ^"71 ^^iAlsfl^ofl i^#^cl-. trj-EH, a o V 7 ] ofl^ S Al# 

<45> o]^, ^«.*l 5L^l-g: .a yj-igo] a>^^- >*i*H* ^cf #^5H| 

<46> £ l£- -g- ^^21 ^1 ^AHlo]] 14=- ^&A1#*121 ^.S. CfololZL^olcf. 
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<47> £ 1 ^ E 2f ^S*}^, afll ffj-s. ofl^JL^l #*l(700)^f «J}3 

^1341^(400), % #*l-*f(LSP), ^-#^-(500) ^ ^-§--^(600)1- S^tf. #7l <*\^& 
*1 2fl^(400)£r S.*]is}7} fltb 3.*l^-§- ^*ML, A>-g-*>7> afl^-SRr #7l 

<48> AV 7 ] 3. ^^-(500)^ #7l ^^a^l 3Zfl ^(400H1 ifl^S)<H #7l ^^S^lsfl^ 

(400)3 SAl^-g- ^fl <a*>s)fe Aj-71 <E£th #7l # ^l^-(LSP)^ # 

71 ^-o] 5]-- C»>^-S.-L Aj if f^^H #71 ^-#^-(500)5. *H^r 

<49> A o i- 7l =-#^(500)^ #7l ^^-(600)3.^ 2)1^-5)^ *\}°] *\3L°\] -g-#*M #7l 

# #*mLSP)7> #7l ^ 9XS.^ #7l % ^l-^-(LSP)^ ^-g; *flo^ ^ 

n> 0>qe}, Aj. 7 ] # ^^(LSP)S^Ei #7l ^SZL Aljr-g. ^ ^ A]Jr S T£ 

#7l ^-#-^(500)^ #7l cj*l^ a]Jl» #7] ^^(600)5. 

<so> >s-7i ^«-(600)^ #7l ^#-^-(500)3 ajM*>7l fl^ #7l 

#7l =-#^-5. *)1^>JI, #71 ^#Jf(500)3L^Ei #71 Cl^l^ AIJLOII -g^SH 

#71 ^^5.Alilfl^(400)* ^^^>7l 31*1 ^#S« ^21-A-l, #71 <^&Al 

2^(400)-^ #71 ^Ai^ofl -g-^H <3#* SAl*lcl.. ^, #71 ^^SAl #^1(700)^ 

#71 ^fl^ S^o^ #71 ^g-ol oJ*H Cfl-g-^ ^ -§-,§- o)$.£\ 1%r£6\}x\ 

<5l> £ 2 ^ 5. l°fl £Als] ofl^aAlisfl^o] ^^olji, £ 3 £- £ 2 °\) £Al^ ofl^SAl 

3N1«H M-B}\E t+^£°H, £ 4^ £ 3°fl oleflol 71^-i- ^13 0.3. 

q-El-Hfl ^JEolt}. 
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<52> £ 2 ^ £ 3* %^<5}^ , e^S^l 3)1^(400)^: <H3H 7] #(100), <#7] <H3H 7} 

#(100)4 n>^iife ^e)^B| 7)#(200) #7] o^o] 7l#(l00)-4 ^^71 #(200) 

<53> #71 c^eflol 71^(100)^: aflB^i ^EflS. ^€ tHr^l sMi^(PP)« £fe 7l# 

SEtr, ^>7l o^o] 71^(100)^1^- ^-71 ^^SAlsfl^ (300)^1 S^l^(410)^-S^-Ei 

71 o^H 71^(100)^1 #31 ^*HH 4>7l # #*l-f (LSP)7> ^l^r til-i:^- #7l sj- 
^(PP)l-ol * r *l*Hr wl^-i^- *h}. tt|-eH, ^7l ^- ^mLSPHl ^«fl^ ^>7l o« 
^^1^^(400)31 #313^ 7fl^ol ^ ^-fr *r &i=r. 

<54> *V^ > $-o_ on ^ S Al3zfl^ (400)^1 Sl^olH A>-g-7>7> €(800)* 

#*fl ^l^tr. ^71 el-olH €(800)£r #71 ^^S^l^^ (400)^1 SAl ^(410)4 ^#sl 
^ -^^l ^"71 ^-i; ^§Kr i=fol^.c (Light Em i tting Diode ; L ED)» ^tr^. 

<55> .£ 3 ^ 51 4°fl H}<2)- ^-ol, cf^o| ^.^(pp) z^o. ^ «j-^ (D1) o. 

TflolH sKKGL), #7l *fll "^(Dl)*}- 3)ja§>^ ^12 «oHKD2)AS <£#^ c-fl 
°]^\ ^(DD, ^7} TflolH er°](GL)4 #7] v^o}^ ^<£(DL)°\) *fll ^^l" 

H^^l^Ei (Thin Film Transistor; <A*\ , TFT)(T1) ^ ^7} afli TFT(T1H1 ^ 
^^-(TE) * *Va} ^q-(RE)* ^*rt}. 

<56> 4V7I *fll TFT(Tl)^ ^7} TflojH ^^(GDAS^-Ei -£-7] si 711 °1H ^71 

E 1 Ef^CDD^SYEi §7l^ ^ ^ ^-71 #^(TE)4 ^7} ti>A> ^l^-(RE) 
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<57> #7l ^ ^l^-(LSP)^ ^sL^I afl^^fe ^-ofl ^tflA^ ^S)^ *j|2 

TFT(T2) , #7l ^]2.TFT(T2)^ #7}^ <^^^ a|)3 TFT(T3) #7l *fl3 TFT(T3H1 ^ 
^jl, #7l ^2 ^( D2 )o.s. <S#^ *fll €-M 5K1(SL1)0-S ol^^tf. #7l ^ # 
*l-¥-(LSP)Sr #71 Tfll ^(Dl)^-S. ^#5]J1, ^-#-^S-^Ei *fl^i£i=. 
*Q2 <ffl*l ^(SL2)# cj ^w]^-tf. 
<58> a o v 7 i ^ 2 TFT(T2)^ #7l *fl2 eKl(SLl) -g-71^ #7l 

k\)o]b\ ?}°](VL)SLS-^B\ £7} Q Mi ^ ^ #71 ^13 TFT°fl <^^^ Hefl<y 
^lW. #71 afl2 ^(SL2)^r #71 TflojH Bl-^1(GL)4 ^§^11 ^3^, # 

7l Tflc-lB Bf^l(a)3|- o]2lQ #Bfl^l^ ^7l^O.S ^^€4- 

<59> #71 7\]3 TFT(T3)^ #71 TIME 5 ].o]( GL )0. S .«. E ^ w-7l^ 7fl o] E # 

71 ^2 TFT(T2)^1 Mi #^-4 ^tJs} Mi ^ #7l e)-oi(SLl)^^- 

^ ^-7]^ =Eflo] *l^-§- ^til^rf. #71 ^ 3J-°1(SL1)£ #71 *\)o]b\ ej-o](DL)5l- 
xr -§^^1 ^#^^^i, #7l t\]o]&\ e}-<?l(DL)-4 i^^l t^AS ol^^ #3)<*IM A] 

<60> a o v 7 i j=tg ^^-(TE)^- #7) afll vfl*l ^13 TFT(T1 - T3)^ Tl^^ir *i<£^ #0^ 

#7l *f|l TFT(Tl)5l ^^M: ii#Al7l^ ^.^^(CON)^: ^-sfl #7l afll TFT(Tl)^- 

&7}*\<LS. ^^^cf. #71 ^ ^l^-(TE)^ oj- ^-A>ol^ 

(Indium Tin Oxide; °ls>, IT0) <?ll- ^-A>ol = ( Indium Zinc Oxide; °1*>, 

IZ0)S. ^1^-ol^lcl-. 

<61> *>5g ( a o V 7 -| tiVA> ^^-(RE)^r #71 ^ ^(TE) #°fl ^#3JI, #7l ^ 3^ 

(TE)sl- ^#Al7l7l ^ ^5i)-%V(wi) ^ 7fl2 TFT(T2)» ^#Al7l7l sftQ 7fl^%HW2)* ^ 
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A oM Jf^Wl)* #7] «J|3S*1#*1 ^#3°1 ^^S^l 3()^(400)^ 

(RE)xr 41-71 cjj^X^l^l^ ^«-^«-Ei afl^^r ^12 ^-o] ^1-71 ^X^sfl^UOO)^ 
X^^g- ^ ^a}^ ufl> ^ 2 au^}^ tiVA}«-l- 

A o v 7l 7fl^^-(W2)^r 4>7l ^2 TFT(T2)# ^ o.^.*) , # 7 1 ^SAlsfl^ 

(400)^1 A>-g-^>ofl o)f$\*\ o.^ ^7] 5$°} <#7] ^]2 TFT(T2)S. 

9l7\S\^ 53 -I- -g-°l^>7ll ^-Cf. <^7H, ^T-71 H];A> ^^(RE)^r 4M afli ^ ^3 TFT(T1 , 
T3)» TltH^S^l, 4>7l *fll ^ *)13 TFT(T1 , T3)7> #7} #ofl aV-g-SRr 

^-7] *fl2 TFT(T2)^ bWH ^ #7l A]--g-x>7> #7} ^^S^sfl 

^(400)3. Jloj^^S ^71 ^jn]- o-igig ^ oljt^- ^S^t}. ^, 4M 

Al3fl^ (400)^1^ 4>7l # <#7] *»^g.*} ^1(600) *fli # 

^ Bfl<£#-4 ^ 4>7l ^12 ^l^^tf. O] ^-f , #71 ^ #7} *fll ^ A}2 

#5U£tf #51* 7}^°_3.^, #71 7fl2 TFT(T2)7> #7l %c^uY ^ 

S. 3 ^ £ 4^1^ ^-71 ^ ^(TE)^ «}A> ^^-(RE)^- ^wl^Hir wV-f-Ji}^ oil 
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<66> -g- i£r$o} # 7 1 0 -^^l#*Hl ^-8-€ 3 + , #7l 

*1tt #7l *fll ^ ^13 TFTCTl , T3)7> #7l %a\] xY^-s}*) # 7 1 *fll ^ ^3 

TFTCTl, T3H1 #7l ^-o] 0145]- 3 o_ *>#S>7l % ^fl* d) ^l^t}. 

<67> 5L 5^ 4<>11 o]z])o] 71^5] z}- 3^ ^ ^-7} slS-Sojcf. 

<68> £ 51- , 5j-^w-(pp) zj-z}-^ TflolB 2KKGL), cflolE] e}-<y(DL), ^1 

TFTCTl) ^ ^11 TFTCTl) 51 =efl<y ^<>fl ?1 £i (Clc)» i^Jl, % # 

^l^-(LSP)^ ^12 TFTCT2) , *fl3 TFTCT3) , 2lll ^ *ll2 ^^ICSLl, SL2)°.S °l^o^ 

<*) #7l % #*1^S ^ ^ll^-^, #71 *112 TFT(T2)^ #71 %°\) -§-^}<*l ^ 

-g^^. #71 2112 TFTCT2)7l- ^sm, #7l $}o}b\ ^.o]( DL )^- ^ ^7] ^ 2 TFTCT2) 
Sl ^^.^1 A'ErQ *fll ^IJL^ #7l ^2 TFT(T2)Sl ^efl<y 

#71 ^fll A]^^ ^-^«5.«.Ei <£# ^il* i^>JL ^.Ool #71 m 

TFTCT1)# Tl^A-l sfi: <y7l-5l^ cflolEi ^^olc}-. 

<70> o)^. j T^oiH el-oiCGD^-S. 2112 aIjtchi ^. 7l ^3 TFT ( T3 )7l- ^ 

#3HH, #71 ^112 TFT(T2)£1 ^^S.^-B\ #7l *lll ^7} #7l 

2113 TFT(T3)2l dtSL^ &^r°.S. ^l^^cf . ttfeH , # 7 1 ^13 TFTCT3)5l = eflo] ^^l^r 

#7l Al^7> c$ 7 }*\, # 7 1 2112 ^^^-S-^Ei #?3£H ^-71 >fll 

TFTCTl) ^1 711 o]h #^MI <?]7^1^ TflolB ^^^m. 
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<7i> ^-71 XU *]3L±r -#7] Xl3 TFT(T3)^ *}^xl <$^_q ^- 7 ) ^ ^ e|-o] 

(SL1)# ig-n ^^-S. ^ 51 1 ^ 51 2*4 i§^} 

<72> 51 6a tfl^l £ 6d^ 51 3X1 51*1^ o] sfl o] XlS ^J-g; ufEf^H ^^51-^o| 

<73> £ 6a» ^-2:^1-^, <XX1°1 7l^Xl *]Xl*^5. XU 51 *i 5.*] )•£ ^^^-51, 

XI 1 51 *} ^)B^§H XI 1 51*1 Xlfi-g- A oM XI 1 51*1 Xl€£ XI 1 

^(D1)5LS <3^=1 XMB eKl(GL) XI 2 eKl(SL2)-|: i^tbcf. #7l XI 1 51 

*i Xl^ 711 °1B ^^(GDiL^^-Ei ^-71 ^ X|l TFT^I 7flo}3 ^^(GEl) ^ XI 3 

TFTS] XHH *1^-(GE3)* i^^. 
<74> t±*r 51 6b« ^-71 XI 1 51*1 X|€°l #7l cXeflo] 7]^- ^ofl a> £ 

Xl^Cnl^AD-i- *g>$Sl-JL, #7] wV£X]^-* X|e^sH, XI 1 Xl*l X13 TFT^ TflolB *i 

^■(GEl, GE2, GE3) ^Xl ^51X1 Xl^(SP)-g- AA 
<75> £ 6c* ^7] «V£X1 X1€(SP)°1 ^7} cXeflo] 71 #Xl *}X13 

.2.3. X12 51*1 #^(^151A1)^. ^*^>JZ, ^7} X12 51*1 X)E^*M X|2 51*1 XI 

^* ^ th=h ^71 XI 2 51*1 Xm-g- XU ^%KD1)-X ^^Kr XI 2 «oHKD2)AS 

£ cflolEl efoi(DL) £ XI 1 eKl(SLl)-§- i^W. 
< 76 > S el, A oM XI 2 51*1 Xm^r -S-71 cfloiB) 5}-<>I (DL)Ai^Ei ^-7^ X| 1 TFT(Tl)^ 

^5Li *}^- ^ JElXlo} *1^-(SE1, DEI), XI 2 TFT(T2)^ ^ ^eflo] ^(SE2, 
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DE2), <#7] ^(SLD^^B] ^7} ail 3 TFT(T3)^1 ^ ^ =efl^l 

3*^-(SE3, DE3)-fi- c) 3E^tf. 
<??> cfA] £ 4$ ^-S^, <^3H 7l^r tfeflfe afll TFT(T1)^1 2=31*1 ^^-4 #7}^ °. 

S. <&&$JL, I TO H^r IZ05. o] =<>|^1 if.x$ ^q-( TE )ol ^^^cf. 
<78> o]:f £ 6d# ^*}°t , ^ #^(TE) ^Ml^ ^"71 ^ ^i^(TE)a) H^-fr ^ 

#Al7l7l ^-^(wi) ^ af|2 TFTCT2)* ±n#Al7l7l W 7fl^-%>(W2)# t 1 ^*^ # 

^> ^(RE)°1 3>$€th 
< 79 > ^-7] ^-4^V( W i)^ *§^>JL, ^"71 WVA> ^(RE)£r «>A>Jf» ^^^-Cf. 

^7) 7fl^-%V( W2 )^ ^12 TFT(T2)# ^#^0.5.*), ej-oj^ afl^-s]^ ^-o] # 

71 »12 TFT(T2)5. ^a>£]^ 7$^ ^cf. #7l «>a} ^l^-(RE)^ -$7l *fll 

^ *fl3 TFT(T1 , T3)l- 7} *H ^-JlS.*) , ^7} ^ *fl3 TFT(T1 , T3)7> ^7) %o\] aV-g-S} 

<80> 7^ ^- ^1 2 aJaHHI rc^ oW^^a)^^ o. ^ £ oli ) £ 8 ^ 

£ 7<H1 £Al^ c>|eflol 71 ^ ^-^l^o.s. q-B}-^ sg^iolcf. 
<8l> 5L 7 ^ £ 8# #^}^ , a)l2 ^AHHl n)-^. ^^SAl 5)1 ^(430)^1 c>] e fl 

°1 71^(100)^- cK=£l 2}-^-?-(PP) ^ ^fi]Ai ^l^-(iSP)* ^-wlttcf. 
<82> Aj-7] cf^o^ ^«.(p P ) z|z^ Tflols s}-ol(GL), dH Ei eKl(DL), *j)l TFT(Tl) 

^ ^ ^(TE) ^ ti]-A> ^^(RE)* if-^. 
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<83> aV 7 i ^<qs£ ^l^-(ISP)^ tS^^eKCD, A}2 TFT(Tl) % ®*\ &)-<y (SL)AJL °] =- 

^l^Jl, #7l $1*1 ^if ^szl a]si* 

<84> ^-71 tH^^I^CCI)^ #71 711 olB ^(GL)4 ^<3€ #ElHH *fll « 0 V%HD1) 

^-S. ^ sf^CELl) ^ #7l ^^(ELl)^ *1<2#* *}°)°\) ¥5 ^il^ 

^7) ^(PED^-S. ol s^^q. ^-71 ^^7l ^(PEl)^ ^-^f^^-E^ #7l 
^Sl^cH] &5.<$& g±r ^"71 ^-§-*H 7flEl<H# ^^l^Cf. 

<85> ^Mg, ^-7] ^ ^Ol(ELl)^r ^-#^^1 <£^.S\o] ^1^1- <a^y>^cf_ ^-7) 

^ eKl(ELl)£r ^7) 7\}o}^ e^o](GL)4 ^sq^, # 7 1 Tflojs e^(GL) 

-4 ?}^<Lg. o]^^ #3HH *)U « 0 >^(Dl)o.S. <£#£H ^s. ^7l^o.S. *i<3 

#31* 

<86> A o >7i ^ ef^KSD^r #7l 31 eKKDL)^ *8#€i=k A>7l ^ 

y o v ^(Dl)^- ^JH*>^ *\}2 «o v ^(D2)^.5. <£#SH ^7l^o.^. ^-Efl* 

<87> a o i-7| ^ 2 TFT(T2)^ #71 TflolH Bj-°1(GL) O-S-Jf 3 ^-71 si TflolH # 

71 2,^71 ^(PED-^ 3^r€ *}^- ^ #7l ?}9l(SL)SL^zl £7)Q ^.efl 

<88> *fl2 TFT(T2)^ ri.^.^ ^i^-^r #7l ^^7] wVn1. ( p E1) ^. O.^. ^ ^ ^ 

A i #7l ^12 TFT(T2)£} #^8: ITO^ °1^<H^ , 
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#7l # 7 1 all 2 TFT(T2)^ -f-^HH #7l ^^7l « V ^(PE1)^^ 

*D*€i=h ^7H, #7l 7fl2 TFT(T2)^ ^^-4 fAH sflE^^fe #7l <*JH £} 

$1(SL), #7l cflolE^ el-<y(DL) ( #7l *Hl TFT(Tl)^ ^o,^ * H.eflo] # 7 ] *j| 2 

TFT(T2)^ Hefl<y #7] IT03. °l-f-<H*l^r %°] 

<89> £ 9tt £ 8°\] «VA> ^ a] si #Efll- M-E^-fl ^^5Lo]cf. 

< 90 > J£ 7 ^ £ 9# t^s}^ , -f-^ ^(TE)-g- *fil ^ ^12 TFTCT1, T2)# 7^*}^ ^ 

o§nv ^.ofl^ # 7 1 *fll TFT(Tl)^ ^efl^I ^-i- i^t^M ^^*(C0N)# #«fl # 

71 TFT(Tl)^- ^7l^ O.S. ^^^4. #7l «>A> ^i^-(RE)^ #7l ^ *i^-(TE) #<H1 
T*)S\5L, #7l «VA> ^(RE)^r #7l ^ ^(TE)^ ^^4<LS- tfl-§-*H #7l ^ 
#^(TE)# i^#Al7l7l ^-JZj-^-(Wl) ^ #7l ^^7] «m(PED* 2c#Al7l7l 

<91> 7fl^-%>(W2)^- #71 ^^7l W>nV(p E1 )^. #7l <^3LAl3fl\| 

(430)^1 ^-^H A>-g-*H Jl^l^O-S afl^^" #71 3^°1 #71 2,;£ 7 1 «V 

**KPE1)°.S <?17>S1^ -g-ol^l-Tll *Vc}-. 

<92> E 7 ifl^l £ 9<HMfe #71 ^ ^(TE)4 ^^-(RE)* ^t>l*Rr ^-4^ 

^I^XAl^l^ SAl^X^-. ZL51M-, £ ajf^^ ^^JLAl#^Hlu> ^-g- 

<93> ^, ^Vx^ol #71 ^^SAl#^Hl aj-g-^ 7^, #71 ^XA^J- 

*l£r #71 afll TFT(Tl)7l- #71 ^1^1 y>-§-^l &5L^j- #71 ^11 TFT(Tl) #°fl£r #7l 

^^l^d* ^>^l-7l ^tb 3^ ^ ^*11* c] 
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<94> s, 10^ 5. 8°fl 5*1^1 o^^ol 7 ]%<H z| ^ - 7 |. s]^5Lo] 

<95> S. 10# % 1 -^> i a > sl-^(PP)# 2J-zJ-,g. ^jolB eKKGL), ^o]e-] e}^l(DL), 
TFT(Tl) ^ *fll TFT(Tl)^ ^}9l ^ofl ^ ^3fl^^(Clc)# IttU, 

^ ^l-^-(ISP)^ ^ 2}-°! (ELI) , ^^flAlEKCl), ^12 TFTCT2) ^ H}*1(SL)°- 5. <>1 

<96> Af-g-^>7} ^-OIH Ol-g-^ ^^l^ViS] SAl^^- -f-*fl #7] ^ ^ 35fl ^ 

°fl vfl^ #7l 3^ ^^-(ISP)S. 3^-§r #7} 7)^*\&\(C1)^ #7l ^ 

A oM ^2 TFT(T2)7> <#7] 7] sfl X\ 3(Cl)<fl ^1 4lJ:*r 

<#7] TFT(T2)^ ±_SL^ #^°.S. ^ #7l *fl2 TFT(T2)£) &^r°-S. # 

<^7H, #7} *fl2 AjJ^ ^«-S^-Ei ^-71 *fll TFT(T1)£) TflolS 

<97> o^, # 7 ) *fl 2 TFT(T2)S] ^efl^l aI^LS #7l ^1 ^±3L±r ^7} ®*\ e}- 

^1(SL)A^. ^ ^-#^3- ^l^^cf. ^-^H, # 7 1 #7l *fl2 ^JJlofl ^*fl 

*1 A o V 7l ^^SAjsfl^o^ ^^.oflAi #71 ^l^ol <^ #71 *\S>]*] 
-^-(ISP)^Ei ^A]^- ^ o,Cf. 

<98> £ n^. i£tg^ ^3 ^aHH] trf^- ofl^ £ Al#^o) ^o}o]^o}^, 
<99> ^ 11-i: ^2^, m ^Aj^ofl trfs ob #^(900)^ 

^(450), #3 ^-^-(PSPl), ^-#^-(500) ^ ^-^(600)* S#tb^. # 7 j ^^S^afl 
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^(450)^ <s#-g- KM*}?} fl* £-*}^ ^t\jL, a>-§-^>7> *ii^Kr <y-^ #7l a 

<ioo> # 7 1 oj-aj #*l^-(PSPl)fe -*7l ^S*l3fl^(450Hl vfl^s)<H #71 ^^lsfl^ 

(450)3 SA^-i- ^-«fl afl-^sqfe #7l 5E*V, #7l ^ #*1^(PSP1) 

*r #71 <$no) 7HM 3*1 ^iL# o>^-s.zi Al^l- #3*H ^71 ^-#^-(500)3. 

<101> #71 S.#«-(500)^ #71 ^^-¥-(600)^Ei afl^^ Ajjrofl -g-^cr] #71 

•a-^ ^1^(PSP1)7> #71 <y^-§- #*1* *r S&£^ ^-8: ^Hi^. £t, ^"71 

^-(500)^ #7i ^ ^i^-(pspi)s.^-ei #7i o>^s.n ci^i^ 

^Mi, A o v 7l cl^l^ #71 ^-^^-(600)S ^i^tVc}. 

<io2> #71 ^«-( 6 oo)^ #71 #71 ^-#^-(500)5. ^ ol-qeh ^ v 

71 ^-#^-(500)3.^ #71 el ^1^ #^ofl -g-#*M #71 ^^SAl2fl^(450)# 

^*>7l fl^r ^#Jl» *H2H, ^"71 °J}*<m^N\i(450)€- #71 ^g-tljr 

^1 -§-#3H <£#-£ SAl^Vcf. ^, #71 ofl^SAl#^l^ #71 ^^flSl #71 <& 

<103> £ 12^ £ llofl on^^Ajsl]^^ uj-Ej-vfl cj^^olji, £ 13-g- £ i 2 o\) s.X\ 

€ <^^^Al3fl^^- ^tfl^H M-Bl-vfl ^iolnj, £ 14^ £ 13o)l :E*1€ oleflol 7l^ 

<104> £ 12 * £ 13# ^-S^, ^^S^Bfl^(450)^r <^3H 71^(100), A o v 7l o]z]]o] 

71^(100)21- ^il^r ^&I^Bl 71^(200), #71 olelM 71^(100)^- #71 ^&)^B^7l^r 
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(200)^ *}o}6\) 7 fl 7 .fl<g on^^ooo) # 7 1 o^o) 71^(100)4 #7l ^iH^BM* 
(200)4^ A>ol<*|H ¥ 71^ i^S] Tj-^oji. ol^Al7l7) ^tb « -f^(350)S 

<105> a> 7 ) c>| efl ol 71^(100)^8: ^BflS. Wfl^^ Cf^oj 5j-^tL(pp) ^ cfl^ 

3*1 ^(450)^ 7Hfl^^ <y-^ ^l^l ^l^-(PSPl)* ^1 

^7) <&Q -R-*l -M(350)fe ^"71 <g-^ ^1^-(PSP1)7> ^^ofl tfl-g-^lf- 

^1^4- #7] ^>-§-^>^ ^7^(950) Hl^r o]-g-«H ^71 ^^l^ 

(450)3] (410)o.S. ^ 5a cf. ol^ ( ^-71 >S-7l ^ -fM -»M(350) 

* *«fl ^"71 <g-^ ^1^-(PSP1)S. ^^cf. 
<106> # 7 ] ^o] # 7 ] ^ JMK350)* **fl #7] ^ ^M^-(PSPl)^ -g-ol*M| 

^ ^>7l JflSH, #7] ^E^E^7l^(200)^r #7l <Hl 

- ol^ #2}^^ ^flll ^^4. ZLEiM-, ^71 OHM 7l^(100)^r 

<io?> £ 13 ^ £ 14^1 £>M€ ^o], ^-71 4^3] SihMKPP) zj-zjvg. TflojH ej-ol 
(GL), cflo]Bl 5f°J(DL) , *H1 TFT(Tl) ^ ^ ^(TE)O-S. ol^o^t}. 

<ios> ^ f j$7) <y-^ ^l^-(PSPl)^ 5H^a1eKC2), XI 2 TFT(T2) gj (SL) .2.3. 

°l-f-°1^, #7l ^3*1^(450)^ S^l^(410)ofl «a-§H 7 >«fl^l ^1^>J1 ( # 
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<109> #7l ?\n*}*\(C2)$r #7l TllolB ^-«y(GL)3l- ^<3€ #3HH #7l *fll ^(Dl) 

£-3. <3#£ ^ 2}°J(EL2) g #7l ^ 2}<?](EL2)4 ^<2^§- A>olofl Pj-^il^ 

^^-(PE2)o.S. ol^^l^f. ^7}*\, #7l «^(PE2)^r jL^fl- ^ Jl£ 

X> ^-§-JlS. o]^^cf. #7l .2^-7} ^#^1^ Jl£r Jl^HH £.1*7} q-Bj-q-^ 

Ir^-Hl^Tjfl (Polyvinyl idene fluoride; PTDF) Hfe *3*-«l ^(Polyvinyl 

fluoide; PVF)^ £14. 

<110> # 7 ] «>^-(PE2)^l #7l <y-5H #7l ^■^-(PE2)^r #7] <£lHl 

#-§-«H 7fleH« iHW^ltK tr€, #?1 ^ eKl(EL2)£- ^#-¥-°fl i^j 

<m> #7l *fl2 TFT(T2)^ #71 Tfl °1H (GL)^-S.^ £-71^ 7flo];e ^^- > aj- 

7] ^(PE2)«\] iii ^ ^ #7l s}-°](SL)A5.-^Ei §-71^ oj 

<H2> £ 15^ s. 14<H1 c>|eflol 7 1^2] z|- ^ ^ <y-^ #*1JM ^f-7> ^iEo] tf 

<H3> £ 151- , sJ-^-a-Cpp) zj-z)-,g- 5^o](GL), Hi o] e) eKl(DL), 

*fll TFT(Tl) ^ afll TFT(Tl)^ i=efl<?l <3^i€ <^ 5*1 sfl a] 3 (Clc)«- S.^}JL, 

^ ^l^(PSPl)^ ^ 2l-^l(EL2) ( 712HA1EKC2), ^2 TFTCT2) ^ (SL)^-S. 
ol^^. 

<114> A>-g-7f7> °}-%-*}^ <*\^S.*\^2] g.X\T£^- -f-Sfl #7l ^^-(PSPDS. 

#3 "8: 7>^, #71 7l3))AlEl(C2)Tr #71 -§-#*H *fll ^-fr ^*ltr4. 
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^-71 TflolB eKKGU.2.5. tl7>€ XI 2 -§-#SH #7| ■ *fi2 TFT(T2)7> 

A o v 7| 7isflAlEi(C2)<Hl *fll 4JJL^ ^-71 ^12 TFT(T2)^ afl^ ^ 

^■7) ^12 TFT(T2)^ =ell<y ^^S. <^7H, # 7 1 *fl2 ^IJl^ ^j^j^ 

#^£H a o v 7 ] am tft(TI)^ tIHB #^-<Hl $]7>£|^ TflojB ^^^^cf. 
<iis> , ^-71 z\)2 TFT(T2)^ ^eflo] #^-o_S. #7] afll ^Is^r #7l ^ e}- 

^1-71 ^^aAjsfl^o^ ^Jfc^ Aj-7) 7>^Aj°l ^ *1 ^oM <^ 

(PSPl)S.^-Ei ^Al^- - o^. 

<116> 5L 16^ *fl4 4= ofl^ SAl2fl ^o. q.^^ cl-^olji, S. 17£r 

£ 16^1 o]efloi q-E]-ufl ^^ £ olcf. 

<H7> £ 16 ^ 5. 17-ir ^S^S, ^3 ^Al^ofl o^ol 71^(100)^ 

— ^ — M^S. Wfl^l^ S^-f (PP) ^ ^-71 <^^SA]2fl^(470)^ <^^-S^-Ei 7> 

n*}^ ^i^>7i <y-^ #*i-¥-(psp2)i- ^1^. ^h, ^ ^ ^ 

-^ti(350)^r #7l ^ #*1^-(PSP2)7> *§^Q i?l*Hl nfl-^}^ ^ul^rf. #7] ^ 
3.*} ^(470)51 o^o] 7Hfl*l^, ^-71 A o v 7l ig^ (350)1- 

**ti ^71 <y-3) #*mPSP2)S 
<ii8> aj-7] ^eflol 71^(100)^1^ n 7fl2l tHoIh &}-<?] ^ m 7fl<2l tflo]E] el-<yol ^wl^cf 

• A o >7] n ^ m o_ 2 Ol^l-ol 7l.o|^olcf. ^-7] V}^9] 2)-^ Zl-Z]-^- Aj-7l n 7 fl o} 

TllolB e}oi j aj^j ^oje 5l-oi(GLi), ^-71 m 7flsl eflol3 Ej-ol ^ j cflojEi 
^(DLj), #7} i TllolH ^(GLi) ^ j cflolE^ e)- 
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^(DLj)ofl afll TFT(Tl) ^ #7l ^11 TFT(T1)^1 ^ ^(TE)°-^- °}^-°] 

<119> #7l ^ia.( PS p2)^ i ^ 711 olH ^(GLiHl ^12 TFT(T2) , 

i+1 7flolB 5^-ol(GLi+l)ofl *fl3 TFTCT3), #7l *fl2 TFT(T2)2)- *ll3 TFT(T3)<4 

^ A>o]ofl ^^^^(cg) w ^ ^(SL)^- S^cf. 

<120> #7l ^]3 TFT(T3)tt #7l i+l TllolH Bf^KGLi+DiL^f £l ^-7l^ tIMe ^ 

A o V 7] ^SflAlEi ^ ^-7) TFT^l ^^.^ ^ ^ ^1-71 ^ 2}-Ol (Sl)0_S.^- 

3 &7}Q E^oj ^o^cf . TFT(T2)^ #7l i TflojE g^o] 

(GLi)il5.^-Ei ^7^ 711 o]S ^7} 711 °1B ^ ^ #7l ^1 

<i2i> a o v 7 ] ^sflAjB^cs)^ a o v 7 | ^2 TFT(T2)^ jel^o] ^-nf #7] *fl3 TFT(T3)^) d^S. 

i *fll ^ ^ A f°Hl ^PJL #71 *fll v}^^ #71 

*)13 TFT(T3)^ TflolB <^^^ *jj2 3^5. ^l^^tf. ^ ^1 ^ ^ 2 

#71 ^ 0.^1 «-7-fl(350)7V ^€4. 

<122> £ 18-^ £ 17^1 H^s} c>|eflol 71^:^ z]- ^ ^ ^ #*l^£l ^-7> sJS.£olcf 

<123> £ l 8 ^- ^-2:^, C^o] i #*|) 711 OIH iiKKGLi), j <d*fl C-flolEi 

^(DLj), *fll TFT(Tl) ^ #71 afli TFT(Tl)sl ZLz]]9l ^°)} <£^.& 
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^2flAlEKClc)# SL^KlL, #3 #*]-*f(PSP2)Tr Xl2TFT(T2), ^4^1^(C3), Xl3 
TFT(T3) £ e\-<H(SL)SLS. °l-f-<H^4. 

<124> J Tflol^ 2}<y(GLi)-^-S. 91?}%. XU A]^oil A oM Xl2 TFT(T2) 

7> ^s\JL, ^7) X]2 TFT(T2)^r #^M- *^fl ^-7] XI l ^1Jl# =efl<y 

^(GLi)# ^ #7} X]l TFT(Tl)^] XMH ^.^-ofl ^7>s)^ Tfloje ^^ 0 )x^. 
<125> A>-g.^>7> ^-g- oj-g-^H ^£^4^(470)^ a^l^(410)-ar ^ A oM 

^-(PSP2)S <&^-$r 7>T5>^, ^-71 7l3ll|A}EKC3)^ ^"71 <a-^ofl -g-#*H *fl2 ^1^1- 

W. ^7} 43 TFT(T3)^ #7] 7jaiWEl(C3W #7l X| 2 ^l^l ^«fl^1 

#7] XI 2 TFT(T2)S^Ei Xl^€ ^71 XI 1 ^llt #7l ^(SL)o.S 

<i26> # 7 | xl3 TFT(T3)^ J=s*|°l #7l X]l ^Jl^r #7l eKl(SL) 

^ ^-#-¥-5- Xl^t}. ^^1, -8-71 #7l X]l 4l5>«*fl ^*flAi # 

7l ^^SAl^^S] jqjf<*IH Aj-71 <£?H 7}^ fl^l ^il- Aj-7] <^ #*1^(PSP2)3. 

<127> £ 19^ XI 5 n^s. ^^aAl^jo] ^ o. ^]^oi q-B} h£ 

<i28> i 191- -Mafe^ &<>H, -a ^Al^^M) s.Al^ «Jj3£*l*ll^* 
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<129> ^ 19# , ^5 ^Aloj]<Hl n}^ ^X^l^lUOOO)^- % #*l^f 

(LSP)-fr ifl#SHr ^33L*1*H^(400) 51 #7l °-^SAl2flvg(400) #4| ^lsM #7l 
%3LW&* ^*>7l W TflolB g c-flolE^ ^§-^(610, 620)* X^tf. #7] ^ 
a^l^KlOOOfe #7l t>\)o]B\ ^Jf(620)4l vfl#3°l ^12 ^l^i^ < ?l(SL2)^.S.^-&| #^ 
SJtt o}^3.n #JL«- 1^*1^ X\3L3. «£«:*Kf m ^"#^-(510) ^ #71 T^B ^JjL 
(610)41 vfl^sqoj ^71 # ^l-^-(LSP)^ ^-fr *lH*Hr *fl2 ^-#^-(520)« cl i^tb 

<130> a o v 71 711 olH ^^-(610), cflolB] ^g--f(620), *Hl 31 *\}2 ^-#^-(510, 520)^ bJ- 

°1 D J 3Hl-fil(650)4| 2l*IH ^H^cf. a o v 7 ] ^o]nj £ HI- 3(650 )fe #7l afll ^ 2fl2 
^•#-¥•(510, 520)2} ^^-i; *fl<H*>7l ^H^lJll- #^^JL, #7l A}2 =-#-^-(520) 

S.^-E-1 ^V7l Cl^l^ ^^^cf. ol^, a o V 7 ] Bfolnj :?! Hi" 3 (650) #7l t\?\ 

€ #3:41 -§-#*H #71 TllolH ^ cflo]B| ^Jf(610, 620)^1 *j|<H*H #71 

o]]^ S Al3]l^(400)^ T 1 *^. 
<131> ^-71 ^^S^l 2fl ^(400)£r <3#-§- a^l*>7l ifl^- &X\ ^(DA)^ #71 sai e§^ 

(DA)^l ^o)) ^p-al^ ^1 ^ 42 ^ ^(PAl, PA2)o.S. ^-g-^cf. #7l «!j^SAl3fl 
^(400)^1 Aj-71 SAl <8^(DA)ifl4|fe % ^l^-(LSP)^- 2}-^(PP)7> ^#^cf. 

<132> Aj-71 *U (PAD 41 fe- #71 711 Ol H ^^(610)7> Aj-71 3HLJf (PP) £}- ^ 

tt ^41 3*fM ^33^1, #7l *fl2 ^ <8^(PA2)4|fe- ^ ^Eflo} cjjolEj ^-^Y 

(620)7} *2#^tK -8-71 ^-#^-(510)^ #71 xi\]o]B\ ^Jf( 6 20) vfl <H1 vfl#^|<H # 
71 ^14^(400)^1 #71 *fl2 ^ <3^(PA2)4) ##3^1, ^7] *112 ^-#^(520)^ 
#71 TflolH ^-^(610)51- #71 2)11 3f*& <^(PA1) ifl41 ^^^4. 
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<133> o}2\- &o] t ^7] ^ *112 -=-#-^(510, 520)7> #7} ^35*1*11 ^(400) #°fl ^ 

3 3L*r ^#£lfe «<H]JLS ^l^ilS*), ^71 2111 ^ ^12 ^#^(510 , 520)7> ufl^ls] 
7] ^7}7\ ^3*1 H.3. si*fH -s-7] ^s^l^K 1000)2] 

<134> £ 20^- £ ^6 ^Aloflofl O)-^. oM^aAl^^ ^-i- M-E^-ufl 

<135> £ 20-1: 2fl6 ^aHH rq-s ^>§^1^1(1000)^ # 

(LSP)l- vfl^fe ^5*1 341^(400) £ #71 5fl^S^3fl^(400) #°fl ^l^M #7l 
S^3m(400)^- ^^>7l fl^g: XMB ^ cfl^lBl ^«-(660, 670)* i^tf. #7l 
Tllol^ ^ cflolE] ^-§--^(660, 670)^ E^oloj ^es.^ ( 6 5 0 )oil ^o^t*. 

<136> Aj- 7l TllojE ^L^a.( 660) - ^ ^A^Ol(SLl)^- ^*fl #7] ^ ^l^-(LSP)^ #71 

*\SL5. <£^s\JL, #7] cflolEl ^^(670)^ 2112 40^2^1 (SL2)-fc *«fl #7l # 
^l^-(LSP)^ ^7l^o.5. ^^t}.. TflolH ^-§^-(660)^ #7l Efolxg ^Ht-al 

(650)S^-Ei 2fll 2lHAiJ:ofl -§-#*H ^-71 # ^l^-(LSP)^ ^-8: ^HW" 

. A o V 7l cflolE] ^«-(670)^ #71 El-olnj ^E^e) (650)3.^ f^S)^ *fl2 21HA1J: 
°fl -§-#«H, ^"71 # ^1«-(LSP)^B^ #^£l^ o>^SH ^^JI, ^-71 of 

y-SZl A]S« Cl^l^ ^l^S ^^tj-. 
<137> A o V 7 ] ej.olnj ?1B1-Bl(650)^ #7l cflolE^ ^ «.( 670 )5.Jf Ei #7l c| ^ 

ol^^cf ol* ; #71 EWig ?iBl-^(650)^ ^7l Cl^^ ^jgrdj] -§-#o"H ^71 711 
°1H ^ c-flolE^ ^-^(660, 670)1- ^*fl #71 ^XAlsfl^UOOH <£## ^ 
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<138> £ 19 ^ .£ 20°lHfe, #7] 7]}°} 3. ^^-(610, 660)7> #7] ^^SAlnfl^(400) 

^Hl ^S^* £A]^>^cf. zLtL]i\, ^7] TflolH ^§-Jf(610, 660 ^ ^BflS. 

^■71 ^^a.A] 3^^(400) Aj-ofl ^ oicf. 

<140> ^*\, <#7] ^S^^Itt ^S-*]^^ *#S.S- E^lsfl^^ 

S.^, s&7] ^SL^M^ ^7} E^l^fl^ul)-^ A}o]d]) ^-7}^o] ^ wj-^^- 

^ ZLS Aj- 7l O-fl^^Al^l^ ^^Z] ^ Clef. 

<141> Htb, ^7] E^jsfl^o^ ^-^nls. ^^^Al^l^ ^] o] ^ 7 > ^7j-£] ^ 

<142> ^1^-7]- Aj-7] ofl^A]^^ ^ Aj-oflA^ ^ ^S\ 7 ) 

, ^71 ^^1^*1^ ^flS ^7># ^ Olj7 ( ^A>^ o. %HM^ ^ 21^. 

<143> oj^V ^Al^l- %^}o^ ^^}^}^, ^ 7)<k #^Hr f>}7}°) 

M.TS] ^o^cH] 7l7fl^ ^- A>Aj- ^ <^^O.S-^-Ei SHr ifl^M 
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i^i^ i] 

2] 

A oM Sl-i Zj-Zj^ Tfl^lS SKI, HHB] B^l, ^-71 711 olH H^l^ t-flolEi 

^^s] ^l ix} ^ ^7l i7fo|l o^^^ sl-i ^i^-A^ ol^. 

[$^* 3] 

*V ^12 4i7V; 

^71 TllolE ej-olc!] X\3L6\) -g-^^H #7] A}2 ^ ^ i^^-^ 

^£ #7) afll ^Jl* #^B:>7l ^tb ^]3 i^>; ^ 
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#7l m ^$)^ ±.7}S.^ #7l 4l % *&°\ #7] *lHJf5L $.&t>}7] 

4] 

43%>4 si^H, #7l #*l-»Hr 42 ej-oi-g- d s#*Hr 53* ^ias *Vfe 
<^s^l#*l. 

13^* 5] 

44%M1 91°]*], #7l 42 i^Hr #71 ^2 >*jH el-^AS-^Ei £-71 ^ 711 o] 

— 3^, #71 cflolB] 5}-<y 0_5L^-Ei ^7}^ ^SL^ ^ g #71 4 3 i^^J ^Hl ^ 

« ^4°J *d^-# ^*l*Kr 53*- ^2.3. °A^3.*)^x] . 
6] 

43*<H1 SZ°H, #7l 43 ^*Rr #71 Tfl ois el-<yo.s^-Ei £-7^ 711 °1B 

#7l 42 ^*o' ^Hl ^1-2-^ ^ ^ #7l 41 ^ S}0]a\) <g^5j c_ 

7] 

43*cMl &°H, #71 sMi ^i^-gr ¥^ ^ ^ #71 ^ #33<H ^-4 

*1. 
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8] 

91°]*], A oM «>A> #=LO- A o V 7 ) ^^^Al^^o^ <Q*}5\^ %o) 

^7] 4l2 ifl^ ^1^-5) 5.^- #7} 412 i^l^M ^tb 7fl^%>^ 

9] 
10] 

419%M1 5a<4^, ^-71 #*1-^, 

^ ^ A}- 0 H Sf-ji 4I-7I 3^" D HrliL^ 2^71 yVnVoH o) 

*fH ^7} qsq^o)} y>-§-s}<4 ^ii ^^}7] ^tb t]4Wb1; 

-*7l TflolH 41^3^ 4l2 <0^6fl -g-^H, #71 7141^41 # 

7] 411 #^^>7l 412 ^ 

^71 412 ^H^j 4i7>S^fEi 411 ^IJll- <g ^ «>ZL , ^71 4H^-S ^^*>7l 

111 

4110%H1 ^<4^1, A o v 7l 412 dL*}^ ^"71 412 >0S7l- 41^3^ #7] 4MB. 

el-^A^L^-Ei ^-71 £ 4MB 5,^71 «Vnj.o]l <£^<g ^^.^ ^ ^ # 7 1 ^ 

A 1 2^141 ^-ir i^Rr *Rr 
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12] 

^19%H1 ^7} ^91 ^ #7l *fl2 ±x}2) ili ^ 2=3]<y # 

^ ¥^tt £^ #^5. °1^-<H*1 ^-g- 4^jo S ^ 
13] 

*1. 

[^^■^- 14] 

71 ^7) A2 ^3)% ±.X}3- 4^5) ^ ^7} *}2 i^^l ^X\7)7) ^ 

15] 
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16] 

*0151N 5a<*H, #7l XU #7l ^ ^Bfl^. -8-71 ^a*!^ 

#7l ^-#^r #7l ^ofl ^1 ^#3^ ^ ofl^ HA ]^ 

17] 

*Hi5*oHl $X°\*\, #7l XU ^-S-f ^ ^-#-¥-^ -8-71 ^a^l^ i^H 

18] 

#71 ^Jf^a-E^ 4V1 °}\k3.=L ilol^.^ Cl^^ Alls ^Sj-uL, #71 

t)*]Q *\2LO\] #71 ^j^aAlifl^Sl XH^l XH^S i^Rr 3 

[%^# 19] 

^118*^1 #71 ^s^sfl 1 ^, 

XI 1 ih*>, ^"71 xi 1 i^^j i*Hl Til °1H ^ ^ 5i-«y# 

s#*>fe XI 1 7it; 

#7l XI 1 71^4 ^iL^ ^12 7l^r; 
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#7l *fll * A]2 7)%^ A>o]ofl 7 fl 7 fl^ ^ 

#7l afll 7)^-4 # 7 1 ^ 2 71^4^1 a>o]ch] yfl^sqji, #7l *fll ^ ^2 ol 

3 Tism ^iA]7i7i ^tb « -b-^i £f-*Rr 31 -a- ^iis. ^ <^sai# 

20] 

^118%H1 5a°H, #7l 

^ ^ ^H°fl ^31 #7l e}o]^ pH^- oj-^ HVnl-oH o,^ 

*1 #7l <y-^ofl -g-^M ^1 Ajjrl- ^^^71 ^^ll^Ei; 

#7l 7flo]H e}<y O-S-^-E^ *|]^ 7112 #3L°ll #7l ?\$\*}B\g_l?-B\ *fl^- 
Slxr #71 ^1 #JL«- #^*>7l ^ *)12 i^^l ^7>; ^ 

#7l *)12 ^7>^^-Ei #71 *fll ^llf #71 ^H^-S ^^*>7l ^ 

21] 

*H20^M1 5^1, #71 ^ #71 « ^fl^ #71 ^ a> 

<>H1 711 7fl Si ^ ^P8-2-JsL <^^SAl#^l. 

[^T 1 * 22] 

^120* 0 H1 &°H, AV 7 ] ^ 2 4l7>^ #7l TllolH Sl-Ol^.S.-f-Ei ^-71^ 7flo] 

— #71 <y-*I ^-ej-oll i^-i ^ ^ #7l el-oi^ <£^_s] ^ 

^-§- S#*H= 53 -i- ^ ^5.a1#*1. 
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23] 

422%M1 $1°]*], #7) ^71 42 ^>^1 ili 3^- 4 ^7)^ 

24] 

4i8*<Ml 5U°H, #7l ^^^14^^., 

n(2 *}-o^) 7 flo] ^ol^ 5}o] ( m(2 o]^ 7><a^) 7fl<q C-HojE^ Ej-ol^ 

S^Kr 4l 7}%; 

^7] 4l 71^ n>^^ *\]2 7l^r; 

^7\ A]l % A]2 7)%2±2] A}o]ofl 7 fl7fl^ <5^^; * 

#7] 4l 7l^2f ^1-71 A}2 7]%^9] A}o}6\] 7fl^SlJl, ^7} A]l ^ 42 7}&°) o] 
3 7}?]% A] 71 7] ^tt -fM ^M* X^Ur ^HJiLS. *>fe <2"^SAl^- 

25] 

^"71 ^4 ^-^H 41 4!M ^^^>7l W 714^; 

^7) 7]^\X]B]B\ A}1 #^M| <£^.5)31, <#7] n 7fl2] THoje 2}<?] ^ i(l ^-E^ n A} 
7.}^) ^ 4°lH £\-9lSL3.ifl] 4^-s} 42 ^1Jl4 ^£]<H m ^1JL# 

#^^>7l 41 ±.*\; 

^7} ^4*1^ Tfll ^ ^2 #^4 ^Sjjl, >S-7l 41 ^13:4 ^3°! 
^-71 A)2 ^IsS- #^§V7l ^12 i^^j 4i7>; ^ 
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#7l A] 2 ±.^S.^ #7l *fl2 -tl^L-fr ^JS^jI, #7l *fl2 ^Jl* #7l Xl 

26] 

^125%H1 ^^l, #7l #7l ^ o.xl «. 7fl# ^ ^oj- 

#7l <g-?H o^Ai ^-71 *U ^^-uZf #7} ^2 7 1 ^ 7> #^.0^*1, # 
27] 

*fl25%Hl #7l #7l i TIME 0.^_Jf ^-71 

€ 7flo]H #7l TllolH ^.Eflo] ^ ^ #7l ^3flAlE^ s£ 7 ] ^ 

^Z)- iii S^Hr 53 # ^ °-!]^X*l#*l. 

28] 

^125%H1 #71 X| 2 #7l 7l3flX|E^ #71 A}2 #7l 

3-^-5. <S^€ TllolH #7l i «]*fl TllolH ^^-^El #71 XI 2 <*!3L* 

#71 o.^_ #^*>7l ^It!- ^ ^efl^ ^l^Kr 3* ^io s ^ 

^^s^l#^l. 

29] 

X128%M1 S^i, #71 X12 i$l%i 4i7>5l Tflole TflolH e^JLS. 

^-7l£l^ ^ ^S*l#*l. 
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30] 

^7} <H^I°1 7l^2f #71 ^e-^E^l^;^ A>olofl ofl ^ £ ^Aj^ ^j-g. 
^ til^i^l^l^ 7112: vSr^. 
31] 

7fl30%Ml Sl^H, #71 o]$]o] ^l^sf^ ^Tfl^r, 

?1HB 2*°], C-flolBl B^H ^l^fl^i ^31 Si ^71 S^^l ^1 ^7>» 
^^}ZL, #71 afll ^ efo] ^ ^ 2 ^A-} 51-OlcHl ol*j)Ai #71 ^1^-<^1 ^7l 

%d\) 2)^*] ^-§-*Kr ^2 ±.7} ^ #71 *fl2 ^7>S^-&) #JL» 

^-71 7112 &1-010.5. #^^>7l flfc 7)13 >tfl^ 4l7># ^S^r cj^; 

#71 Tin i^^i ^7H1 ^ #^-g- ^*Rr ^7^1; £ 

#71 JjLig f^S}^ ^.^^ #A>Jf# ^#§>J7, #71 7112 ^7>* 

^#X|7l7l ^ 7^%-& ^ «_U> ^^g- ^^Rr &7im 3L#*Hr ^SLS. 
««^aAl#AlSl 7112: «o V ^. 
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[3^8" 32] 

*H3HH 9X°)*\, #7l *fli vfl^i ^3 ifl^i ^t>}« ^#*Kr #31^, 

#7l afll 7}% #6fl #7l 7flo}E ^.o] > ^. 7 1 ^jolH ej.o] O.^.^ ^-7l^ #7l 

1 ^ ^13 B^H^l^E^ TflolH #7l *fll e^-oi ^ #7) ^ a-1 Bfojc^ «- 

Z\ #7] ^2 ^®X)+B}o\ TflojB 5L^}^r *fll 51*1 sflU^ ^SRr # 

-#71 TflolH sflU #611 711 olB ^^ev# ^*Kr ^Tfl; 

#7l ^11 tflxl ^13 H^^l^Ei^ TlMB ^^-<H1 tJl-g-sl-sm- #71 TllolB ^<£^ 

#71 ti>£^l#ol ^-71 *fll 71^; #ofl #7] Cfl ol E-) &K} , #7l ofl £>1 E-| E}-Ol 

il^Ei ^71^ #7l afli 31 A]2 ^.®*)^]°] ±ii * ^.eflo] #71 *ll2 

s}^ ^ #7l ^12 €*l Sf^-^-S^-Ei §71^ #7l ^13 H^fl^l^sl ^ neflo] 

i^Hfr A2 ^#*Rr ^Tfl-S JE^-SRr 3* AS. 
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